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Home and Away: Cross-Contextual Consistency in Tourists' Pro-environmental Behavior  
 
Abstract: Domestic and tourism pro-environment behaviors (PEBs) are often found to be related. 
While pro-environmental behavior in the domestic context is well-studied, virtually no research has 
examined consistency in PEBs across domestic and tourism contexts. Here, we examined potential 
consistency and spillover effects between PEBs in domestic and tourism contexts using at 717-
participant questionnaire study dataset, analyzed using Partial Least Squares Structural Equation 
Modelling (PLS-SEM). We also considered potential mediators and moderators of these 
relationships. The results show significant positive relationships between domestic PEBs and 
tourism PEBs, with environmental attachment and pro-environmental identity positively related, 
and moral licensing beliefs negatively related, to consistency between PEBs in both contexts. Pro-
environmental identity and moral licensing beliefs were found to partly mediate the association 
between PEBs in both contexts, whereas environmental attachment had a positive moderating effect. 
We discuss the implications of these results for strengthening positive relationships between 
domestic and tourism PEBs, and thus fostering cross-contextual spillover.   
 
KEYWORDS: Contextual spillover; Pro-environmental behavior; Environmental attachment; Pro-
environmental identity; Moral licensing beliefs；Consistency 
 
Introduction 
Environmental problems, such as global climate change, are worsening (Melillo, Richmond & 
Yohe, 2014; IPCC, 2014). Traditionally, governments are accountable for addressing these issues 
(Barr, Shaw, Coles & Prillwitz, 2010). However, while more significant behavioral changes will be 
required to avoid the worst effects of climate change (CCC, 2019), research shows that individual 
behavior changes can significantly reduce consumption of natural resources and greenhouse gas 
emissions (Truelove, Carrico, Weber, Raimi & Vandenbergh, 2014; Margetts & Kashima, 2017). 
For instance, even small-scale changes in individual behavior in the United States could lead to a 
7% reduction in US carbon emissions (Dietz, Gardner, Gilligan, Stern & Vandenbergh, 2009).  
Tourism has significant and growing impacts on the environment (Buckley, 2012). According 
to the World Tourism Organization (2018), the number of global tourists reached 11.88 billion in 
2017. Tourism activities may raise money for national development, but tourism activities may also 
harm the environment; therefore, attention should be given to the environmental impacts of tourism. 
It is clear that the adoption of an environmentally-friendly lifestyle by individuals has profound 
significance for environmental protection (Stern, 2000; Barr, Shaw & Gilg, 2011; Bratanova, 
Lougunan & Gatersleben, 2012) and that change in tourist behaviors is likely to be particularly 
impactful. 
Pro-environmental behavior (PEB) refers to the behaviors of individuals or groups that 
promote the sustainability of natural resources and environmental protection (Ramkissoon, Smith 
& Weiler, 2013). Recently, research has identified the potential for PEB spillover: the adoption of 
one PEB leading to the adoption of one or more other PEBs (Thøgersen & Crompton, 2009; 
Whitmarsh & O'Neill, 2010; Evans et al., 2013; Truelove et al., 2014; Lanzini & Thøgersen, 2014; 
Ha & Kwon 2016). For example, saving energy at home might increase the likelihood of also 
recycling at home (‘behavioural spillover’); or saving energy at home might increase energy saving 
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at work (‘contextual spillover’). Previous research has also shown that PEBs are often consistent 
with one another (Thøgersen & Olander, 2006; Whitmarsh & O'Neill, 2010). Similar behaviors are 
often positively correlated (Berger, 1997; Thøgersen, 1999; Maiteny, 2002) with some negative 
correlations (Diekmann & Preisendorfer, 1998; Thøgersen & Olander, 2003; Klöckner, Nayum & 
Mehmetoglu, 2013). Much of this research has focused on exploring consistency and spillover in a 
single context such as either within the home or the workplace (Truelove et al., 2014; Nash, 
Whitmarsh, Capstick, Hargreaves, Poortinga, Thomas, Sautkina & Xenias, 2017), while the fact that 
PEBs in a certain situation (e.g., home) may have positive or negative effects on those of different 
contexts (e.g., holiday) has been neglected (Thøgersen & Olander, 2003; Whitmarsh & O’Neill, 
2010). Among the few studies of contextual PEB spillover, most have considered only spillover 
between home and work contexts, while spillover to a tourism context offers the potential to address 
environmentally impactful mobility and consumption behaviours that occur with recreational travel 
(Han, McCabe, Wang & Chong, 2017).  
Previous research has proposed mediating factors for behavioural spillover, among which 
moral licensing beliefs and pro-environmental identity are important mediators within contexts such 
as the workplace and the home (Nash et al., 2017). However, whether these mediators also apply to 
spillover between contexts has received less consideration (Verfuerth et al., 2019).   
As tourism becomes a central element of developed lifestyles (WTCF, 2018), with associated 
environmental impacts, it becomes critical to understand tourism PEBs: their origins and how they 
can be encouraged and whether tourists carry their good environmental practices on holiday with 
them. Analysis by Barr et al. (2010) indicates that tourists may pay attention only to their own needs 
without considering environmental issues, but it remains less clear whether this is related to what 
tourists do at home. Another important consideration is that most research on behavioral spillovers 
centers on developed countries; developing countries, such as China, are facing more severe 
environmental problems, as well fast-increasing levels of mobility, consumption and tourism.   
The current study explores consistency and potential spillover of PEBs between home and 
tourism contexts. Our research objectives included exploring: (a) whether cross-contextual 
consistency effects of PEB may exist; (b) the mediating effects of environmental identity and moral 
licensing in cross-contextual PEB consistency; and (c) whether environmental attachment 
moderates the direct association between domestic PEBs and tourism PEBs.   
 
Literature review 
Pro-environmental behavior 
While definitions of PEB vary, broadly they are understood to entail reducing negative 
environmental impacts caused by individual behavior (Kollmuss & Agyeman, 2002; Steg & Vlek, 
2009). Here, we define PEB as activity conducted by individuals or groups that can promote the 
sustainability of natural resources and environmental protection (Ramkissoon et al., 2013). PEBs 
includes both ‘private-sphere’ behaviours, e.g., green consumption and recycling, and ‘public-
sphere’ behaviours, e.g., voting and encouraging others (Stern, 2000). In this paper we consider two 
types of PEB: (a) Domestic PEBs (DPEBs) and (b) Tourist PEBs (TPEBs). DPEBs are the behaviors 
of individuals in and around the home that bring about positive environmental effects. These include 
resource efficiency behaviors (e.g., purchasing energy-saving appliances), green consumption (e.g., 
purchasing organic food), recycling household resources (e.g., batteries), selecting environmentally-
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friendly transportation (e.g., bus travel) and encouraging others behave sustainably. TPEBs are 
tourists’ behaviors (e.g., on holiday) that promote environmental protection and avoid harming 
natural ecosystems, including selecting environmentally-friendly travel modes and products (Lee, 
Jan & Yang, 2013). As can be seen, TPEB and DPEB are essentially the same behaviors in different 
contexts.   
Due to the high mobility associated with tourism activities, it is unclear whether tourists would 
maintain PEBs when on holiday, particularly when they are out of their familiar environment and 
away from their normal social influences. Barr et al. (2010) argued that those who are the greenest 
at home might still use the least environmentally-friendly transportation when travelling and Barr 
and Gilg (2006) suggested that, prioritizing pleasure over environmental responsibility, tourists may 
be more selfish when they are travelling. A survey of mass tourists by Miller, Rathouse, Scarles, 
Holmes and Tribeet (2007) found that even if tourists are engaged in environmental activities at 
home, they do not feel the need to protect the environment when on holiday. Consequently, whether 
PEBs at home can spillover to tourism PEBs deserves further discussion. 
 
Behavioral consistency and spillover 
A common finding in the PEB literature is that people are often not consistent in their PEB. 
For example, while they often recycle at home, they are less likely to recycle at work and on holiday 
(Whitmarsh et al., 2018). This is at least in part due to the various contextual drivers of PEB and 
contextual barriers to PEB. On the other hand, there is growing evidence that – under certain 
circumstances – engaging in one behavior “can affect engagement in other actions aligned with the 
same goal” (Nash et al. 2017, p.2). This process of ‘spillover’ (or ‘response generalization’) has 
been explored in studies of pro-environmental, financial, health and safety behaviors (Ludwig and 
Geller 2000; Devine et al, 2003; Nash et al., 2017; Lauren et al. 2018). Spillover has attracted much 
recent attention because it implies that interventions to encourage one (targeted) pro-environmental 
behaviour may also produce more ambitious lifestyle change beyond merely changing one target 
behavior (Thøgersen, 1999). Spillover, therefore, might offer a cost-effective solution to promoting 
sustainable lifestyles. Importantly, broader definitions of spillover do not consider a behavior 
change intervention necessary; changes may be self-directed or arise as a byproduct of other changes 
(such as when choosing to go on a diet leads to other healthy behaviours: Nash et al., 2017).  
Spillover can be sub-divided according to whether increase in a PEB promotes an increase in 
another PEB (‘positive’ spillover), promotes a decrease in another PEB (‘negative’ spillover) or does 
not lead to spillover at all (Truelove et al. 2014). Hence, energy conservation could lead to more 
recycling (positive spillover) less recycling (negative spillover) or to no change. While spillover 
between PEBs within a single context (e.g., at home) has been the focus of several studies 
(Thøgersen, 1999; 2011; Whitmarsh & O’Neil, 2010; Lanzini & Thøgersen, 2014; Truelove et al., 
2014; Ha & Kwon, 2016) and spillover across (mostly home and work) contexts has also been 
considered in more developed countries (Whitmarsh et al., 2018; Verfuerth et al., 2019; Littleford 
et al., 2014; Frezza et al., 2019), the current study provides perhaps the first investigation of cross- 
contextual PEB consistency and spillover in a developing country (China), focusing on domestic 
and tourism contexts. Since domestic PEBs are usually more frequent than tourism PEBs occur, 
which occur only during holidays, we began with the premise that domestic PEBs influence tourism 
PEBs. From previous research showing consistency between PEBs and some spillover between 
contexts, we began with the following hypothesis. 
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H1: DPEB is significantly and positively related to TPEB. 
 
Environmental identity and its mediating effect  
Various factors may mediate and moderate behavioral consistency and spillover (Berger, 1997; 
Thøgersen, 1999; Thøgersen & Olander, 2003; Truelove et al. 2014; Cornelissen, Pandelaere, 
Warlop & Dewitte, 2008; Thøgersen & Noblet, 2012; Willis & Schor, 2012; Poortinga, Whitmarsh 
& Suffolk, 2013; Lanzini & Thøgersen, 2014). Identity effects have received most attention and 
growing support as an explanation for positive spillover (Thøgersen & Crompton, 2009; Miller & 
Effron, 2010; Thøgersen & Noblet, 2012; Truelove et al. 2014), including spillover across contexts 
(Verfuerth et al., 2019; Frezza et al., 2019). It is plausible that identity plays a mediating role in 
positive spillover (Bem, 1967; Cornelissen et al., 2008; Whitmarsh & O'Neill, 2010; Poortinga et 
al., 2013). For example, Van der Werff et al. (2013) found that people who were reminded of their 
previous PEBs (strengthening their sense of pro-environmental identity) tended to make more pro-
environmental choices than people reminded of non PEBs. Similarly, Lacasse (2016) found that 
labelling people as ‘environmentalists’ lead to more PEB. Both findings are consistent with self-
perception and cognitive dissonance theories (Bem, 1967; Festinger, 1957): individuals infer 
elements of their identity from their behavior and are driven to act consistently with that self-image; 
to do otherwise leads to mental discomfort. Therefore, spillover can be explained as an initial PEB 
enhancing pro-environmental identity, in turn motivating consistency between PEBs (Truelove et 
al., 2014) or in the same PEBs across contexts (Verfuerth et al., 2019). Hence, we began with the 
following hypothesis. 
 
H2: Pro-environmental identity (ID) plays a mediating role between DPEB and TPEB.  
H2a. DPEB is significantly and positively related to ID. 
H2b. ID is significantly and positively related to TPEB. 
 
Moral licensing beliefs and their mediating effect 
Negative spillover effects have been attributed to rebound effects, a single-action bias and 
moral licensing effects (Thøgersen & Crompton, 2009; Mazar & Zhong, 2010; Thøgersen & Noblet, 
2012; Tiefenbeck et al., 2013; Truelove et al., 2014). Among these factors, moral licensing effects 
have attracted most attention and support. Moral licensing beliefs refer to a belief that a previous 
moral action permits an immoral action, hence a single pro-environmental behaviour might make 
some people feel that they are no longer obligated to engage in any other pro-environmental 
behaviours (Thøgersen & Olander, 2003; Miller & Effron, 2010; Merritt, Effron & Monin, 2010; 
Klöckner et al., 2013; Blanken, van & Zeelenberg, 2015) or that they are ‘licensed’ to engage in 
environmentally harmful behaviours (Tiefenbeck et al., 2013). These individuals may remember 
past (simple) PEBs and use them as a pretext for avoiding more difficult PEBs (Diekmann & 
Preisendorfer, 1998). They may regard their PEBs as a sufficient ethical contribution (Thøgersen & 
Crompton, 2009) that mitigates future unethical conduct (Khan & Dhar, 2006; Mazar & Zhong, 
2010); hence, a moral disclaimer (Sachdeva, Iliev & Medin, 2009; Zhong et al.2009; Klöckner et 
al., 2013).  
     Moral licensing has been shown to lead to less pro-environmental behavior and less ethical 
conduct (Mazar & Zhong 2010), though this effect has failed to replicate (Urban et al., 2019). Sachdeva et 
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al. (2009) suggest an increased ethical self-concept may lead to correspondingly less ethical and more 
egoistic choices, reminiscent of spillover. Moral licensing beliefs have been used by several researchers as 
explanations for the negative spillover effects found between PEBs (e.g., Capstick et al., 2019; Kaklamanou 
et al., 2015). However, few studies have considered moral licensing beliefs as a mediator of PEB spillover 
across contexts and, hence, we began with the following hypothesis. 
 
H3: Moral licensing beliefs (ML) play a mediating role between DPEB and TPEB.  
H3a. DPEB is significantly and negatively related to ML. 
H3b. ML is significantly and negatively related to TPEB. 
 
Environmental attachment and its moderating effect  
Environmental attachment mainly refers to an emotional attribute of individuals whereby they 
appreciate the natural environment and an emotional trait that leads individuals to recognize the 
intrinsic value of the environment, reflecting a sense of environmental discovery, appreciation, 
compassion and guilt (Hungerford, Peyton & Wilke, 1980; Goudie, 2013). These emotional and 
cognitive elements of pro-environmental attachment are related to more fundamental pro-
environmental values and – in the absence of contextual constraints – tend to be predictive of PEB 
(Stern et al. 1995; Steg et al., 2005). According to Kaiser, Wolfing and Fuhrer (1999), environmental 
attachment plays a vital role in consumer PEB. Meneses (2010), and Kanchanapibul, Lacka, Wang 
and Chan (2014), found evidence that emotional factors influence the PEB of tourists (cf. 
Ramkissoon & Mavondo, 2015) and Fox and Xu (2016) found that environmental attachment, 
including feelings about the natural environment, were a key factor in tourist attitudes towards 
environmental behavior and sustainable tourism. Conducting a meta-analysis on 37 papers, 
Whitburn et al (2019) concluded people who were more connected to nature reported greater 
engagement in PEB. Ramikissoon et al. (2013) in a survey in an Australian national park, suggested 
that place attachment, in the study context, environmental attachment, was significantly associated 
with PEBs. Scannell and Gifford (2010) found people with greater levels of environmental 
attachment were more likely to engage in PEBs. Considering environmental attachment is a strong 
predictor for PEBs in different contexts, therefore, we propose environmental attachment – a strong 
prior emotional motivation – may be necessary for the spillover of PEB across contexts, given the 
commitment required to overcome motivational and contextual barriers (cf. Tonge et al. 2015). In 
other words, people with higher EA might make more effort to commit themselves to act pro-
environmentally across contexts. Hence, we began with the following hypothesis. 
 
H4: The direct association between DPEB and TPEB (consistency) is moderated by EA.  
 
Methodology  
Questionnaire  
This research adopts a quantitative approach with the purpose of exploring hypothesized 
relationships between different variables (Figure 1). A questionnaire was used for data collection. 
This had two parts. First, social demographic questions (such as gender, age, occupation, education, 
and income) were asked. These give a profile of the sample (Table 1). Second, questions on DPEB, 
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TPEB, ID, ML and EA were asked (Please refer to Table 2). These questions were informed by the 
findings of previous studies. For all items, a 1-5 Likert scale was used: 1 = totally disagree, 3 = 
neutral, and 5 = totally agree. PEBs included both private-sphere and public-sphere behaviours; 
PEBs were adapted from Juvan and Dolnicar (2016) and Straughan and Roberts (2013), with DPEB 
and TPEB matched to facilitate comparison. When answering DEPB and TPEB questions, 
respondents were reminded of the relevant context using the statements “now please consider your 
HOLIDAY activity” and “NEXT, we will move to HOME activities” (the words ‘holiday’ and ‘home’ 
appeared in bold and capitalized text, for emphasis). ID was measured using three items derived 
from Whitmarsh and O’Neill (2010) and Van der Werff, Steg and Keizer (2013). ML was measured 
with five items from Capstick et al.’s (2019) compensatory beliefs scale. EA was measured with six 
items, mainly from Fox and Xu (2016). 
 
Sampling and data collection 
A pilot test was conducted among 20 tourists to verify the accuracy and interpretation of the 
statements. After further modification and rewording of the questionnaire, recruitment began. An 
on-site convenience sampling method was adopted at five different types of tourist attraction (a 
nature reserve, forest park, holiday resort, scenic area and cultural attraction) in Nanjing, China, in 
June 2017. In total, 901 questionnaires were distributed (along with a very small gift to encourage 
participation) and 893 were collected; a total of 717 valid questionnaires were obtained, representing 
a 79.7% response rate. Respondents are equally distributed between males and females; ages ranged 
from 16 years to over 65 years, with 18-35 years the modal age group (See Table 1).  
 
INSERT Table 1. 
 
Data analysis  
The data was input into SPSS v.23 and transformed and analyzed using Partial Least Squares 
Structural Equation Modeling (PLS-SEM) with Smart PLS3 software (Caldeira & Kastenholz, 
2018). PLS-SEM estimates partial model structures by combining principal components analysis 
with ordinary least squares regressions, it is usually used as an alternative to Covariance Based 
SEM(CB-SEM). A CB-SEM (usually executed by Lisrel or AMOS software), is often based on 
covariance matrix of the data and estimates the model parameters by only considering common 
variance (Jöreskog, 1973; Hair et al. 2019). In contrast, PLS-SEM is a variance-based SEM 
technique, as it accounts for the total variance and uses the total variance to estimate parameters 
(Hair et al., 2019). PLS allows researcher to estimate complex models without imposing 
distributional assumptions on the data (Chin, 1998) and is specifically used in testing path model 
hypotheses in an exploratory manner (Nitzl, Roldan, & Cepeda, 2016; Hair et al. 2018). It has been 
extensively used in a wide variety of fields including tourism and hospitality, marketing and 
management studies (Nitzl, 2016; Ali et al. 2018; Han et al., 2018). Hair, Hult, Ringle, & Sarstedt 
(2014) suggested a two-step process to ensure the validity and reliability of PLS-SEM. First, 
evaluate the measurement (outer) model, and the relationship between the constructs and the 
associated indicators; then evaluate the structural (inner) model and analyze the hypothetical 
relationship between the constructs in the theoretical model (Caldeira & Kastenholz, 2018). Each 
of the various hypothetical relationships is associated with a corresponding causal path associated 
with each pair of structures in the structural model (Henseler, Ringle, & Sinkovics, 2009). 
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Standardized path coefficients and significance levels provide evidence of the quality of the inner 
model, where t values are obtained through a bootstrap procedure (5000 samples) (Caldeira & 
Kastenholz, 2018).  
 
Results  
Validity and reliability testing  
As suggested by Hair et al. (2018), examination was made of indicator reliability, internal 
consistency reliability and convergent validity (Table 2). For indicator reliability, all loadings were 
above the cut-off point of 0.6 except one item in the environmental attachment scale: I have a sense 
of awe and oneness with nature; therefore, it was deleted. For internal consistency reliability, 
composite reliability, also termed Dillon-Golstein’s rho, exceeded 0.7 for all constructs. For 
convergent validity, values of the average variance extracted were well above 0.5. Furthermore, 
discriminant validity of the constructs was confirmed using the criteria of Fornell and Larcker 
(1981): in all cases, the AVE values were higher than the squared inter-correlations with other 
constructs. The latent variables were labelled as ‘DPEB (domestic pro-environmental behaviors)’, 
‘EA (environmental attachment)’, ‘ID (pro-environmental identity)’, ‘ML (moral licensing beliefs)’ 
and ‘TPEB (tourism pro-environmental behaviors)’. 
 
INSERT Table 2. 
 
Path analysis and hypotheses testing  
After examining the validity and reliability of the outer model, we then assessed the estimates 
of the inner model. But before assessing the structural relationships, collinearity was examined to 
make sure it did not bias the regression results (VIF <3.0) (Hair et al. 2019). The explained variance 
(R2) coefficients of the endogenous constructs were examined (Henseler et al., 2009): R2 indicates 
the model’s in-sample explanatory power. The R2 values were 0.237 (DPEB), 0.362 (TPEB), 0.195 
(ID), 0.192 (ML). The assessment of the value of the R2 is highly dependent upon the research area 
and Hair et al. (2014) recommend that a value of 0.2 is suitable in behavior studies, so these results 
indicate that DPEB and TPB are appropriately explained, however, ID and ML were just at the edge 
but still acceptable, as indicated by others (Esfandiar, Downling, Pearce & Goh 2019). When EA 
was tested as a moderator, the R2 of the model was improved (0.491 (TPEB), 0.244(ID), 0.244(ML) 
(see Figure 1), suggesting a better explanatory power of this model.    
 
INSERT Fig 1. 
Main effects 
The results of path analysis show DPEB is significantly associated with TPEB (ß= 0.268, 
p=0.000), supporting Hypothesis 1: there was evidence to suggest that DPEB and TPEB are 
positively related. Associations between the antecedent variable and mediators and between 
mediators and the outcome variable were statistically significant: DPEB-ID (ß= 0.442, p=0.000); 
ID-TPEB (ß= 0.293, p=0.000); DPEB-ML (ß= -0.439, p=0.000); ML-TPEB(ß= -0.135, p=0.000).  
The ID associations are positive, and the ML associations are negative. Therefore, there was 
sufficient support for hypotheses H2a, H2b, H3a and H3b. The PLS-SEM results also show 
statistically significant paths between EA and DPEB (ß=0.486, p=0.000) and between EA and TPEB 
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(ß=0.109, p=0.023). Overall, these results suggest that environmental attachment and pro-
environmental identity are positively associated with PEB behavior consistency across domestic 
and tourism contexts while moral licensing belief is negatively associated with consistency across 
these contexts (i.e., it is associated with inconsistency across contexts).  
 
Mediating effects of identity and moral licensing beliefs 
Next, we tested the mediation effect of two factors (identity and moral licensing beliefs) using 
Smart PLS3.0. The bootstrapped (5000 samples) results show all indirect paths to be statistically 
significant: DPEB-ID-TPEB (ß=0.174, p=0.000) and DPEB-ML-TPEB (ß=0.070, p=0.005), as well 
as the total indirect path of DPEB-TPEB (ß= 0.268, p=0.000). As the direct path of DPEB-TPEB 
was also statistically significant (see Figure 1), these indirect paths evidence partial mediating 
effects. These results support H2 and H3: ID and ML play mediating roles in the association between 
DPEB and TPEB.  
 However, we notice the indirect effect from DPEB to TPEB through ML is positive (ß=0.070), 
which indicates ML leads to positive spillover between DPEB and TPEBs, which is unexpected 
from previous literature. This is perhaps because, in this study, we adopted a survey questionnaire 
at a single timepoint. Strictly speaking, we measured tourists’ beliefs about whether or not moral 
licensing is acceptable and linked it to their past DPEBs and TPEBs, rather than identifying ML as 
causal in mitigating PEB in a different context. We acknowledge our correlational design as a 
limitation. However, it is still useful to see how ML relates to PEB consistency across different 
contexts; similarly, Whitmarsh and O’Neill (2010) adopted a single timepoint survey and 
demonstrated the influence of psychological variables (e.g., identity) on PEBs in different contexts.  
 
Moderating effect of EA  
The moderating effect of EA was conducted using a two-stage bootstrapping approach (5000 
samples) with Smart PLS3 (Henseler and Fassott, 2010; Hair et al. 2017). As can be seen from Fig 
1, the interaction term has a positive effect on TPEB (0.146) whereas the simple effect of EA on 
TPEB is 0.268. These results suggest that this relationship is 0.268 for an average level of EA. For 
higher levels of EA (for example, EA is increased by one standard deviation unit), the relationship 
between DPEB and TPEB increases by the size of the interaction term (i.e., 0.268+0.146=0.414). 
For lower levels of EA (for example, EA is decreased by one standard deviation unit), the 
relationship between DPEB and TPEB becomes weaker (0.268-0.146=0.122). Fig 2 shows the 
simple slope plot to give a better understanding of the moderator analysis.  
 
Insert Fig 2. 
 
The relationship between DPEB and TPEB is positive for all three lines as indicated by their 
positive slope. Hence, higher levels of DPEB are associated with higher levels of TPEB. The upper 
line (in green) representing a higher level of the moderator EA, has a steeper slope, while the lower 
line (in blue) which represents a lower level of the moderator EA has a flatter slope. The simple 
slope plot supports our previous discussion on the positive interaction term: higher EA levels entail 
a stronger relationship between DPEB and TPEB, and vice-versa.  
Next, in order to assess whether the interaction term is significant, we use the bootstrapping 
procedure in Smart PLS 3 (Chiu et al. 2012; Garcia-Machado 2017). The analysis yields a p value 
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of 0.003 for the path linking the interaction term and TPEB. The 95% bias-corrected bootstrap 
confidence interval is (0.086, 0.326), which does not include zero (Garcia-Machado 2017); thus, we 
conclude the effect is significant.  
A further analysis of the f2 of the moderator is conducted, the interaction term’s f2 effect size is 
0.033, according to Kenny (2016), the value indicates a medium effect.  
We also used Dawson excel form to generate a two-way interaction plot (Dawson, 2014) as 
PLS does not support such plots (Details can be found in Appendix 1). The result is similar to PLS, 
confirming the above discussion on the moderating effect of EA.   
Therefore, Hypothesis 4 was evidentially supported: the direct association between DPEB and 
TPEB was moderated by EA. Hence, individuals who show stronger domestic PEBs tend to also 
show stronger PEBs when on holiday to the extent that they feel a stronger attachment with the 
natural environment. 
 
Discussion and Conclusion 
General discussion  
This study explored consistency of PEBs between domestic and tourism contexts, which is an 
under-researched area but has significant and growing impacts on the environment. We considered 
two potential mediating variables (pro-environmental identity and moral licensing beliefs) and a 
moderator (environmental attachment). These factors were evaluated using PLS-SEM, leading to 
the following conclusions. 
(1) Domestic pro-environmental behaviour is positively associated with tourism pro-
environmental behavior. This is consistent with domestic pro-environmental behavior leading to 
pro-environmental behavior whilst on holiday. Thus, it is possible that a change in these behaviours 
in one context may affect a change in these behaviours in the other context. This finding helps 
support previous research that behavioral spillover effects exist between, as well as within, contexts 
(Berger, 1997; De Young, 2000; Maiteny, 2002; Thøgersen & Crompton, 2009; Whitmarsh & 
O'Neill, 2010; Evans et al., 2013; Truelove et al., 2014; Lanzini & Thøgersen, 2014; Whitmarsh et 
al., 2018; Verfuerth et al., 2019; Littleford et al., 2014).  
(2) Domestic pro-environmental behavior and tourism pro-environmental behavior are both 
positively associated with pro-environmental identity and environmental attachment, and negatively 
associated with moral licensing beliefs. Therefore, it is possible that an increase in either pro-
environmental identity or environmental attachment, or a decrease in moral licensing beliefs, might 
lead to consistently pro-environmental behavior between domestic and tourism contexts.  
(3) The association between domestic and tourism pro-environmental behaviours was partly 
statistically mediated: by pro-environmental identity and moral licensing beliefs. This indicates that 
consistency between context depends partly upon having a stronger pro-environmental identity. The 
findings support previous research showing positive spillover effects (Thøgersen & Crompton, 2009; 
Thøgersen & Noblet, 2012; Lanzini & Thøgersen, 2014) on identity. However, the unexpected 
indirect mediation route of DPEB through ML to TPEB is positive, while the association between 
DPEB and ML, and ML and TPEB are both negative, supporting previous literature that ML is 
negatively associated with behavioral consistency (Thøgersen & Crompton, 2009; Barr et al., 2010; 
Tiefenbeck et al., 2013). The unexpected indirect route here is perhaps due to the limitation that 
these constructs have been measured at the same time rather than at different timepoints. Therefore, 
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strictly speaking, our analysis should be regarded as evidencing behavioral consistency rather than 
spillover.   
Acknowledging this limitation, but based on the negative association between DPEB and ML, 
and ML and TPEB, we can still conclude, in addition to the positive role of identity, there is a 
negative role for licensing beliefs. For those who often perform PEBs in their daily lives but think 
they have done more than enough morally, the result can be fewer PEBs when on holiday compared 
to when at home, consistent with existing studies on the negative effects of moral licensing on 
behavioral spillover (Diekmann & Preisendorfer, 1998; Khan & Dhar, 2006; Thøgersen & 
Crompton, 2009; Mazar & Zhong, 2010). This might represent a limitation upon the practical value 
of advocating PEBs: if each person is content with only a single (perhaps easier) PEB, it is likely 
that environmental protection goals will not be met through changes in individual behaviour.  
 (4) The direct association between domestic and tourism pro-environmental behavior was 
moderated by environmental attachment. Hence, environmental attachment seems to play an 
important role in the consistency of individual environmental behaviors across these contexts, 
reflecting previous research on the important role of environmental attachment on PEBs (Sivek & 
Hungerford, 1990; Schultz et al., 2004). This finding implies that a strong affective motive may be 
necessary before pro-environmental behaviours can overcome contextual barriers, such as different 
social norms and availability of necessary facilities. The concomitant implication is that a lack of 
attachment to the natural environment may limit a more widespread adoption of sustainable 
lifestyles. The result also shows that behavioural consistency between DPEB and TPEB occurs 
among those with high and low environmental attachment, but a higher EA will increase the strength 
of the association between DPEB and TPEB. This perhaps shows environmental attachment is not 
only an important driver of PEBs but also that highly attached people tend to be more committed to 
undertaking PEBs across contexts (including away from home).  
Overall, these findings compliment previous research and are supportive of proposed 
mechanisms for positive spillover (Thøgersen & Crompton, 2009; Thøgersen & Noblet, 2012; 
Lanzini & Thøgersen, 2014) and negative spillover (Thøgersen & Crompton, 2009; Barr et al., 2010; 
Tiefenbeck et al., 2013). The results of negative effects from moral licensing beliefs develops the 
emerging literature on compensatory and licensing beliefs in relation to PEBs (Capstick et al., 2019; 
Kaklamanou et al., 2015), and broadens our understanding of moral licensing as a source of 
(in)consistency in pro-environmental behavior across contexts. 
 
Contributions 
This paper contributes to the growing body of literature on consistency and spillover of pro-
environmental behaviors. It also provides insights into how to promote behavioral changes amongst 
tourists (Font & McCabe, 2017). We examined an under-researched but highly important context – 
tourism. In this study, contextual consistency of PEBs between home and holiday was evident, 
indicative of proposed spillovers between contexts (Berger, 1997; De Young, 2000; Maiteny, 2002; 
Thøgersen & Crompton, 2009; Whitmarsh & O'Neill, 2010; Evans et al., 2013; Truelove et al., 2014; 
Lanzini & Thøgersen, 2014; Whitmarsh et al., 2018). 
This paper also makes an important contribution to the theoretical development of contextual 
spillover by showing some evidence that it could be mediated by some of the same factors proposed 
to mediate behavioural spillover: pro-environmental identity and moral licensing (e.g., Nash et al., 
2017). Thus, it is possible that the two phenomena may depend upon similar psychological factors. 
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That our results showed both direct and indirect (mediated) associations between behaviours in 
different contexts indicates that other mediating factors may also be present (cf., Whitmarsh et al., 
2018).  
Furthermore, there was evidence to suggest that consistency of pro-environmental behavior 
between contexts partly depends upon environmental attachment, with greater attachment 
corresponding to a closer association between behaviours across contexts. Although previous 
research has identified environmental attachment as a key factor in pro-environmental behavior (De 
Groot & Steg, 2007; Cornelissen et al., 2008; Whitmarsh & O'Neill, 2010), our study extends this 
by showing that contextual spillover may sometimes depend upon environmental attachment.  
 
Implications  
Based on our study, the following suggestions are made to promote more PEBs from tourists. 
Given that the domestic PEBs of tourists may affect their tourism PEBs, policymakers might 
encourage more pro-environmental activities at home. For example, by promoting energy efficiency, 
recycling and other pro-environmental behavior at home, these may spillover from one context to 
another. Conversely, though perhaps less likely, promoting PEBs in tourist contexts (e.g., in eco-
tourist resorts) may transfer to domestic or other contexts. Practitioners could encourage this 
spillover to domestic behavior through encouraging interaction with and experiences in natural 
landscapes at tourist sites, thereby increasing environmental attachment and motivations to perform 
PEBs. Activities such as visits to natural areas and national parks, ecotourism, hiking, etc., may 
foster this sense of connectedness with nature. Interventions could increase the pro-environmental 
identity (and/or reduce the moral licensing beliefs) of tourists or householders, thereby allowing 
pro-environmental behavior to cross from one context to another. For example, a vacation location 
or hotel might offer a green tourism award and thereby encourage tourists to see themselves as 
environmentally-friendly individuals (cf. Lacasse, 2016). 
Since negative contextual spillover seems to be partly attributable to moral licensing beliefs, 
policy-makers could combine different behavioral interventions to in order to reduce this negative 
effect; this might be achieved by combining environmental education, communication and rewards 
for positive behavior (Truelove et al., 2014).  
Limitations and recommendations  
    This study has its limitations. Self-report measures may be subject to a social desirability bias 
(Kormos & Gifford, 2014) and their similarity may lead to a common methods bias (Podsakoff et 
al., 2003), but these would apply in both contexts. We also only assessed five pro-environmental 
behaviours when many more exist. Therefore, future research may either focus on less subjective 
assessment of behavior or consider a variety of pro-environmental behaviours. There is also further 
scope either to consider spillovers between contexts and behaviours, such as from reducing car-use 
at home to respecting natural habitats when on holiday, or to assess other potential intervening 
factors, such as contextual as opposed to individual differences (Nash et al., 2017). This study also 
amounts to a promising initial investigation: experimental or longitudinal studies will be necessary 
to move from our correlational findings to demonstrating causal relationships; though questions in 
this study were phrased in terms of prior domestic actions and current tourist actions, a vital next 
step is to examine whether adopting PEBs in one context causes them to be adopted in another. It 
should be noted that, behavioral spillover generally means that one must show that change in an 
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initial target behavior occurred, and that this initial behavior change led to a change in a second non-
targeted behavior. It would generally be examined by conducting an experimental lab study or a 
field intervention. Instead, this analysis demonstrates the links between multiple variables all 
measured at one time point. However, it is still useful to demonstrate that environmental attachment, 
pro-environmental identity, and moral licensing beliefs all help explain the positive and negative 
links between Domestic PEBs and Tourism PEBs. This method has also been adopted by Whitmarsh 
and O’Neill (2010) and Stern, Dietz, Abel, Guagnano, and Kalof (1999) who demonstrate that 
various PEBs in different contexts can be predicted by certain psychological variables. But it does 
mean that the findings in our study should be interpreted with caution. For example, the unexpected 
positive spillover effect from DPEB to TPEB through moral licensing may be due to the 
questionnaire being measured at the same time, therefore, future research should use an 
experimental design to causally demonstrate behavioral spillover.  
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